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Introduction
NR will support hybrid ARQ retransmissions using multiple hybrid-ARQ processes in a similar way as done for LTE. However, the number of hybrid-ARQ processes have not yet been decided upon, which impact the number of bits for the hybrid-ARQ process number in the DCI as well as (indirectly) the amount of soft buffer memory in the UE and gNodeB.
Discussion
The number of HARQ processes
Retransmissions are scheduled in a similar way as the original transmission. Hence, upon reception of a negative acknowledgement (for downlink data transmissions) or detection of incorrectly received uplink data (for uplink data transmission), the gNodeB needs to schedule a retransmission.
The number of hybrid ARQ processes depends on the overall roundtrip time. For downlink data transmission this includes the UE processing time to generate the acknowledgement, network-side processing time for scheduling the retransmission, and front-haul delays in case remote radio units are used to separate the baseband processing from the actual transmission site. 
The speed of light in an optical fiber is approximatively 2·108 m/s. Hence, for a 15 km distance, which is not an unlikely distance, the two-way delay is 150 μs. The scheduling delays can be in a similar range, depending on implementation, network load, scheduling complexity in terms of quality-of-service handling, exploitation of channel conditions, multi-user MIMO aspects, etc. As a comparison, the slot length is 125 μs assuming 14 symbol slots and 120 kHz subcarrier spacing.
Coexistence with TD-LTE is another example where multiple hybrid-ARQ processes are needed as there, for coexistence reasons, can be multiple slots (corresponding to LTE subframes) where it is not possible to transmit an uplink acknowledgement. For a typical case of TDD uplink-downlink allocation #2, there are four downlink slots followed by one uplink slot. In principle, four processes would be sufficient to handle this if the UE is capable of ‘same slot’ ACK, otherwise a couple of more processes are needed. Furthermore, LTE supports several uplink-downlink allocations, many of which are not used in practice, and it can be considered if coexistence with all these possibilities need to be able to support the peak data rate.
From the simplified discussion above, it is seen that the time from transmission to retransmission can be in the order of several slots, motivating multiple hybrid-ARQ processes. At the same time, it is beneficial to keep the number of hybrid-ARQ processes small as NR is supposed to provide low latency. Furthermore, supporting different number of hybrid-ARQ processes for different numerologies would complicate the overall structure and a single number is preferable. It is therefore recommended to support 8 hybrid-ARQ processes in NR, i.e. use 3 bits for the hybrid-ARQ process number in the DCI.
Slots and mini-slot
For the scheduling purpose either a slot or mini-slot can be scheduled on a specific carrier. To allow full flexibility in scheduling within a single carrier it would make sense to have the same HARQ processes being applicable for both mini-slots and slots. This allows the gNodeb to dynamically move between slot and mini-slot transmission and is in line with the general intention in RAN1 to harmonize slots and mini-slots into the same framework. 
Carrier aggregation
An additional aspect to consider is whether a single HARQ processes can be moved across component carriers or not. It can be noted that this aspect has been discussed for LTE and not introduced there. There are multiple aspects to consider for this topic. Firstly, how to address the HARQ processes on L1 and the MAC handling for this. The specific gains for the feature in itself is at the same time not directly clear, although increased frequency diversity gains could potentially be achieved. It is noted further that if the feature is not supported on L1 and MAC it will be supported on RLC level. 

Conclusion
Proposal:
· 3 bits are used for hybrid ARQ process number in the DCI (i.e. at most 8 hybrid ARQ processes are supported)
· The same HARQ processes space is used for both mini-slot and slot on the same carrier
